RSV, Cellulitis and Acute Otitis; OH MY!
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YOU HAVE PINK EYE, LICE & COVID-19
BUT NOT THE FLU...YET.




Viral respiratory infections

e Bronchiolitis/LRTI/Croup/Pneumonia/viral URI

— RSV, REV, HMPV, SARS-CoV-2, OG Coronaviruses,
Adenovirus, Parainfluenza, Influenza

— RFA vs 4-plex- is this necessary?
e To rule out COVID, can obtain only SARS-CoV-2 to help guide
management
* Remdesivir, Steroids if requiring O2/ventilation
e Can also obtain Influenza and RSV panel only
e Tamiflu vs supportive care
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Viral respiratory infections
e Transmission

— Contact, droplet, airborne

— WASH YOUR HANDS, anticipatory guidance to families

— Incubation period 24-72 hours for most common cold viruses
— Children 6 and younger have an average of 6-8 colds per year

e Seasonal patterns typically

— COVID ruined this...
— Worst influenza season this year 2024-2025 in 15 years

— RSV + in Summer-time which is typically October-March, but is returning to
pre-pandemic seasonality
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Viral respiratory infections
e RSV

— Causes Bronchiolitis in children younger than 2 years; LRTI and URl in
> 2 years

e Rhinorrhea/URI progressing to LRTI with wheezing/crackles

e Day 3-5 +/- 7 is peak (typically longer courses in premature and
younger infants)

— Supportive care

e Suctioning, smaller more frequent feeds, IV/NG fluids, humidifier,
supplemental 02, HFNC, antipyretics for fever/comfort
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Viral respiratory infections

e RSV

« Little evidence to suggest use of Albuterol
« If trialed for distress, do they respond?
« Keep on chart for future (WARI)
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Viral respiratory infections

* Monoclonal antibody Nirsevimab/Beyfortus

* Allinfants < 8 months born during respiratory season (typically
October-March) or entering 1st RSV season — single dose

* Protection for 5 months

» CDC study done between 2023-2024 showed 90% effective at preventing
RSV-associated hospitalization in infants during their 1st RSV season

* If during pregnancy, mom received RSV vaccine, baby not eligible, except
if RSV vaccine given within 14 days prior to birth

* >8 months of age <19 months, can give 2nd dose if hx BPD, CF,
immunocompromised
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Viral respiratory illnesses

e Human rhino/enterovirus

— “Common cold”
— Can cause bronchiolitis/URI/LRTI

= Cough, rhinitis, sneezing, fever, HA
— Supportive care
— Can be + on RFA for a while (personal experience)

O (3 - crider



Viral respiratory illnesses

* Human metapneumovirus

o Can cause pneumonia and bronchiolitis/URI/LRTI
= Cough, rhinitis, fever, wheezing
= Supportive care
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Viral respiratory illnesses

e SARS-CoV-2
— Severe acute respiratory distress syndrome (SARS) or

COVID-19

= Fever, cough, SOB, myalgias, HA, ST, rhinorrhea, N/V, diarrhea,
loss of taste/smell or food aversion/difficulty feeding in young
children

= Can be a wide range of symptoms from mild to severe
= Long COVID
= COVID vaccine
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Viral respiratory illnesses

e OG Common Cold Coronaviruses
— 229E, OC43, NE63, HKU1

* 1/3 community acquired URlIs

— Can cause URI, pneumonia and croup

= Supportive care
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Viral respiratory illnesses

e Adenovirus

— Typically includes high fever, conjunctivitis, eye drainage,
pharyngeal erythema, preauricular lymphadenopathy

— Very contagious URI

= Can also cause tonsilitis and pneumonia
= Supportive care
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Viral respiratory illnesses

e Parainfluenza (types 1-4)
— Most common cause of Croup (upper airway)

Barky cough, stridor, hoarse voice
Racemic epinephrine, Decadron (0.6 mg/kg, max 16 mg),
heliox/PICU

Soft tissue neck imaging if concerned for foreign body or bacterial
infection if unvaccinated

Can also cause LRTI/bronchiolitis and pneumonia
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Viral respiratory illnesses
* Influenza A& B

BlTcls
o Seasonal Vaccination Flll"é FLU

" 6 months-adults

* First dose is 2 series 4 weeks apart
o Can cause pneumonia and croup
o Fever, cough, rhinitis, HA, myalgia, myositis
= Tamiflu BID x 5 days (dosing weight dependent), given within 48

hours of start of symptoms, may also give later in course if
hospitalized

e Can lessen symptoms and length of illness
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Viral respiratory illnesses

e Rhino, adeno, influenza and enteroviruses

— Produce lasting immunity from these viruses, however so
many serotypes exist, this does little to prevent
subsequent colds

= Although, when you typically have 1 respiratory virus in a “season”
the likelihood of getting it a 2" time in a season is rare
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Viral respiratory illnesses

e RSV, Parainfluenza and coronaviruses
— Do not produce lasting immunity

— Reinfection can occur, but subsequent infections are
generally milder and shorter duration
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Viral respiratory illness

e \When to return to clinic/ED?
o Distress

o Return of fever if fever free

e When to return to school/daycare
o Fever free 24 hours without use of medication
o Cough will last up to 4 weeks- not a reason to stay home
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Bordetella Pertussis
e C(Casesincreased by 500% from 2023-2024

e Vaccination is best prevention
— DTaP at 2, 4, 6, 15 months, 4 years
— Tdap preteens, adults, pregnant women
e Tested with ACH Respiratory Film Array
e Starts with typical URI symptoms, but later stage is severe, persistent
coughing fits
— Whooping sound post coughing fit
— 100-day cough
e Treatment with Macrolides (Azithromycin, Erythromycin) or can use
Bactrim
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SUPERIMPOSED BACTERIAL
INFECTIONS
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Pathophysiology

« Viral infection impairs mucosal and ciliary clearance of
normal nonpathogenic bacteria, which enables particular
bacteria to flourish and causes invasive infections

o Pneumonia, AOM, Sinusitis
o Much overlap between the three
 Prevention: vaccination, antiviral medications
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Pneumonia

* Viral is most common type of pneumonia
o Influenza and RSV
o Viruses associated with secondary bacterial pneumonia

o Influenza, parainfluenza, adenovirus, human metapneumovirus,
measles, RSV, rhinovirus, coronavirus

 Regardless of the infecting virus, causal agents of secondary bacterial
pneumonia reflect colonizing nasopharyngeal flora

« Bacterial pneumonia
o Leading cause of death worldwide

o Can happen via community/hospital acquired or secondary
infection following virus
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Bacterial Pneumonia

« Most common bacterial cause:
Streptococcus pneumonia
o H. flu, Moraxella

o Infections still occur despite immunization

« Influenza and other respiratory viruses predispose to a
more severe clinical course
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Mycoplasma pneumonia

e Surge 2023-24 after low infection rates during Covid
pandemic
o Social distancing causing lack of exposure to mycoplasma

o Mutations in the bacteria, making it more infectious to
populations not typically at risk (i.e. toddlers)

o Cyclical outbreak patterns
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Mycoplasma pneumonia

e School aged and teens at risk
o Current outbreak affecting young children
o AKA Walking Pneumonia

* QOutbreaks prolonged due to long incubation period, 1-4
weeks

* Not treated by penicillin; lack a cell wall which is different
than other pathogens

O (3 - crider



Otitis Media

e <2 vyears at highest risk due to:

— Eustachian tubes smaller and o— Adult
horizontal making difficult to drain '
fluid

— Developing immune system, normal
for 8-12 viral infections annually

e Most common bacterial cause: Strep
pneumonia, H. flu, Moraxella

Eustachian tube

e “Watchful waiting”: >2 years, unilateral
infection, temp <39, symptoms <72 o
hours at presentation
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Sinusitis

Infection of one or more of the paranasal sinuses

— Associated with the “common cold”, resolves without
treatment in 7-10 days

« Bacterial versus viral, distinction is important to prevent
unnecessary antibiotics!

« Bacterial: Fever >3 days, worsening with time, or symptoms
>10 days without improvement, onset of new fever or headache

« Common pathogens: no surprises! Same as pneumonia!
— Strep pneumo, H. Flu, Moraxella
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Treatment
e High dose versus standard Amoxicillin dosing

o 90 mg/kg/day for ears, lungs, sinus

o Noincrease in side effects
o 50 mg/kg for GAS
» Streptococcus pneumonia has resistance to penicillin binding
protein

o Increase dose of amoxicillin to overcome!

 When to add clavulanic acid? (Augmentin)

o H. flu and Moraxella

o AOM with bacterial conjunctivitis, more likely H. flu, Moraxella, or resistant
strep pneumo
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Primary Killing Mechanism of

B-Lactam Antibiotics

p-Lactam antibiotics Peptidoglycan cell wall

inhibit cell wall synthesis
by binding to PBPs

Plasma membrane

Penicillin-binding
proteins (PBPs)

Antibiotic
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Beta Lactam Antibiotics
e Bacterial resistance estimated
— 50% H. flu
— 100% Moraxella
— 50% Streptococcus Pneumonia
e H. flu and Moraxella resistant via beta lactamase
— Overcome with clavulanic acid!
e Strep. Pneumonia resistant by altering penicillin binding sites
— Overcome with high dose, increasing MIC
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MIS-C

e Serious condition post COVID similar to Kawasaki
disease

o Persistent fever 4-6 days, conjunctivitis + mucous
membrane involvement, rash, Gl symptoms,
lymphadenopathy, edema hands/feet

o IVIG, steroids, Gl prophy, Aspirin
= Follow up with ID and Cardiology
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MIS-C: Diagnostic and Management Guidelines:

Initial Evaluation /

Dies the patiert meet ALL of the following? Alernstive disgnoues:
Management for MIS-C || 1 age: 21 e e L wira myocarsn
2. Fever 2 24 houns [cbpctive or iubjective) PV, Nl resasucwtion — it Bchaas £ 510 1 Lyma myecarditis with o without baart
3. Atlesst i suggestive olinicel featares: mifkg. Check Sar rales, hepstomegaly & gallop binck
L Gestroimtesteal P it Bl 3. danonells myooardits imuch less
i Candicvascular: Shock = Miemsure iber using measuring Eape & mark comemon than erdocarditis]
5 Mutooganecen R —— 4 Septic shock
& Edempferytherma of the hands or feet Exclude szermative diagnoses 5 Towc shodk {Steph or Sreptoocccel]
L Mon-vessuler rash & Appendotis withiwithowt shock
B ALC < L0DD or PLT = 150k 7. Kpansski disease: I patient presents
I . y with symgloms corsstent with
. :-I'Iv::p::: poor perfusion incomglete or complets KD without
- signs of sepsts or shack kngam CONI-15 exposyure or personsl
r histony of COVID-19 Biness within the
S MIS-C W «  Wel-apesanng prisdous & weeks ¥ Masage a3 per
Fierwening |ahs +  vital sigea nermal far age EEwncski Disesze sigorithm.
Additional testing s indicabed to sveluate for other etiologees (3eg
MIS-C Dirder set & Saraet phamse] Yas l
1 ' Sereesing Labss & pprooniate workup f wel-eopearisg B high [ 5-]
::;:::nltu: :c[:‘l:;-é:; 1 hema would ineluds CAC with v MB-C workup N 2
. : v Dbsmn ME-C warkup Pocoby 18 3 °
L Priotity 1 CBC with differential, CMP, CRP, Lactate, Blood 1 Ser mening lale may B appicesiale o the *  Ghve Cefriamcne &'l.".anmrr-.lnnaﬂercuhur!s
T digoretion of the LD prowider eltind, Vamoomyuin slioukd be feeneed los
culture, LA [lag], Urine sulbare, Pre<hT , TrepeninT, T childwen with critical limess (sdmitted o PYCU)
Procsicitonin, D-dimer, Respiratony Film Array {NP swab) and
SARS-Coh-2 g, Ok and EXG I
- If patient has a = SARS-Co¥-2 PCR + on admission or within
B aeeks of adminsion, do not order SARS-CoV-3 Ara both Criteria mat?
i L CRPZ3meldl
#  ProeNT and Trogaosin Tl be ordered STAT
1 Prlarity 2 Fibrinegen, Ferdbe, LOH, FT/ETTINR Lk results should not deley tramster te PICU I dinkcally ediceted Ma & M lags Bkl
& vyme svbbodies, Bartore ls antibade (irestel's causes of ——— v Re-syslusts in 1-2 cays F symptoms da
mpacarditis) not imgnove of if new Symatoms develop
© Trighgenidies B 4IL2-R il HLH o MAS i5 on the differential *  Fallow up with POP within 24 hours with
Yes repeat labs il sympboms persist

Are any of the Fellowing present?
= shock/iyepotension

Admit ba PICU ko manaemant
Yes *  Ciotain STAT Echocardingram

*  Canda dyrieythunias +  Eheumatology, Inlectious Disease B Candiology consults
= % Troponn T [should be decursed with PICU *  Gioto Severs M- alporithm

attending)
= Meed for s ve or non-rwesie respirskony

el *  Admit to Hospital Medidne

Na +  Dbesin routine Echacandiogras
= Infectious Disesse & Cardiology cormults
+  Gotos Mild M- Al gorithen

= Concem for rapid progression
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N
Akron Children’s



Mild MIS-C Management |

Bt Bobts-
*  Novewcestve wappart
= Minimal to ro respiratory support
+ il to nd organ dyslusction

/

Consider PICU transfer if:

kil b M jervice
W transfered from an outside facility, see “witial Bwaluation & Maragement”

1

z
3
4

-

CRAM, conbinuous pulie on monitoring

VG 2 grareykg {max 100 prams) over 12 to 18 hoars

Methylarednisclone kngfegidey W draided ey B oy T

Azgarin 3-5 mi'ke'dose FO daity

*  Hweight < 15kg 40 Smg PO daily

= Hweight> 1%kg grve Slmg PO dely

Gl Prophyliecs whils on steraids and aipinin

Repept CRF [all patients) and BNP [ elevated on admission) 1-2 dews sfter G

= Tha resmaining MIS-C werkup sbiained on admission da sot need 1o be repeated unless thene™s comeem for clinical decline

ol

g

dimer

Proceed fo Savers WS-C sigorithe

Repest CRP, CBC with off, Pro-NT BMP,
CMWP, Troponin T, Procelc®onin, 0-

& Alabrile > 14 how's
*  Doewntrending CRP
= Tolerating B0

s Tachycardia despite appropriste flid boluses

*  Hypotension

* Ewidence of end organ dysfunction

+ Epefractory MIS-C

* Rpcurrence or persistence of fever = 36 howrs after VG

#  Lack of dinical improvement; or development of severe

end organ dysfunction

* Lack of Improvement In Inflammatary markers {CRLP)

Watcher status on admission: Required for ALL cases of MIS

admitted to the floor for the 17

rs

*Contect HM attending if considering PIOU transfer

# flax Methylprednisalane daily daie (2mpkg/dey) 5 BOmg/day

B e 30-30mgkpiday = 1 grem

= Stop W Stercids
& Start Prodnisons o Prednsclors
Imgfkg/day PO daily an dey of

dschargs
3
= Algiiile = 48 hours after comgletion of G
= host recent blood culberes without growts x 48 hours
+  Tolrating enteral it with Bami Sding plas
*  Repest CAP trending down
= Follow-up with ik & Cardiclogy whadided
*  HMes medications in hand or ready to pick up st pharmacy prior to discharge
O Home

Follow up with ID and Cardiclogy in 1-2 weeks with repeat Edho {schedule
agpaintments prior to D)

Qbtain BNP, CBC with diff and CRP at follow up

Repeat BNP and Troponin T weekly f elevated

Hawe medications in hand priar to discharge ff possible

Gl Prophylais until weaned off stercads

Aftar visit surmemasy provided to Tamily

Mouropsychology referral [outpationt]

MES- inferim guidance algor ithm w4 - 5/ 1023
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Severe MIS-C Management

s Concern lor rapid cirical deckree
= Maodersbe ba severe ongan dysfunction

At o FICL
*  Condinue broad-spectrum srdibiobos undil cultures regetive x 48 hours
*  IWG 2 greemis kg | max 100 grams] ower 12 1o 18 hours

+ Gl Prepbylais
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* PTZLEor FTT 2 44 sec
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Refractary ta trantmant? ¢
'H!h’ﬂ RAIS-L
*  Recurrence or persistence of fever
*36 houars after VG Yas ™
+  Lack of clinical improsvemsant »  Adebnl
* Lack of improvement in inflammatary n;br * §
* warDactive et
markers 2 days after IVIG completion « Contimue Metrylprednissions +  Off caygen
S0mpfkpidey W T Eor upbo § days + Trogonin & BMNP trending dowrn
* See Anakinr Manspement *  Dowrdrersdeg inflammatory markers
sietinn fes responie & +  Talerating PO
diseadvtisnistion ciilenia »  If applicable, Anakinrs disconbinusticn oriteris
= Dilscuss additionsl therapy opticnr met
with Rheumatelogy -

T Max Mettylprednnoiors deily dose (2mpfegdey) is $0mglday
M 20-30mg/kpday = 1 gram

= Ok to trensstion to Aspirin i ino additional VT risk factors present
- H weight = 15kg, 40 Seg PO daily
= Hweght = 15kg, pyve Bimg PO daily
Riepeal Tropesin T and BNP every cbher day untd neemakned
Hepest CRP on sntiipeted dey of discherge for baselme
Siog IV Senoids
et Prednisone or Prednisolone Jmglgfdoss PO once dely
Lerewn for Depeestian and Armisty. Neurapsychalagy referral an cutpationt
Plam for taper crver & weeks with Endocrinolopy referrsl [Ses stercid wean table)

= ptax Anekinrs dose = 100mgidose. Continuous IV infusion requres & dedicebed line dus to

lack of compalibility data

M- imterim puidence slgorithm w8 - 9/ 2000
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Deep Neck Infections

e Peritonsillar Abscess
* Retropharyngeal Abscess
« Parapharyngeal or Lateral Space infection

" Having a sore throat is nothing. Wait until
you get a stiff neck. "
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Peritonsillar Abscess (quincy)

* Presenting Symptoms and Exam:
* Palatal fullness, often with exudate
* Uvula deviation
* Trismus
* Muffled "hot potato" voice Uvula
* Severe sore throat
e Dysphagia and drooling

Peritonsillar

. abscess
Tonsil

* Fever Yongue
* Sore neck and limited range of motion
* Halitosis

* Ipsilateral pain
Cervical lymphadenopathy
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Peritonsillar Abscess

Medlcal History Common Bacteria
Tonsillitis e Streptococcus pyogenes
e Strep pharyngitis e Staphylococcus aureus including MRSA
e Viral respiratory illness * Haemophilus influenzae
* Tooth infection * Oral anererobs: Fusobacteria,
* Age of occurrence Prevotella, etc
o More common in older children and * -Infections are often polymicrobial!

adolescents
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Peritonsillar Abscess

Diagnosis:

* Physical Exam and health history can often be enough

e Ultrasound of Soft Tissue of the Neck

* CT of the Neck with Contrast-Gold Standard, not always needed!
 Labs?-> Gram stain and cultures-> if possible!
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Peritonsillar Abscess

Treatment:

* ENT consult with possible bedside needle aspiration/1&D
* Antibiotic therapy: empiric therapy tailored to pathogen, strep
pyogenes universally susceptible to penicillin, titrate to sensitivities
* |V antibiotics when admitted: 1st line- Unasyn IV, Clindamycin IV (PCN
allergy)
e Oral antibiotics: Augmentin, Clindamycin
* Supportive Care: hydration, steroids, pain control
* ENT referral for elective tonsillectomy
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Retropharyngeal Abscess

e Suppurative bacterial infection of the
retropharyngeal space
* Where is the retropharyngeal space?

o Areabetween the pharynx and cervical vertebrae ; v Xl
ropharynx
that extends from the skull into the superior

mediastinum “ \! =

* Most common age group: young children 7] B k wmw.,[
age 2-5! But why? , :
o Lymph nodes!

o  Usually follows URI infection

e |f it occursin order children & adults:

o Usually due to trauma in posterior pharynx
o Tooth infections (less common)
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Retropharyngeal Abscess

Presenting Symptoms and Exam:
 Moderately ill appearing

‘ | * Fever

A * Limited ROM in neck, stiffness, pain

* Neck swelling in neck may or may not
o True Retropharyngeal Space be present

B i Poriion of Deep e Cervical lymphadenopathy common

a Layer of Deep

o———  Danger Space

(@]

Cervical Fascia . . . .
iy * Dysphagia, pain with swallowing
\ o Deep Laperar * Hot potato change in voice
Deep Cervical Fascia . . .
4 * If respiratory dsitress, stertor, stridor,
Posterial Pharyngeal Wall
BB .ol Space or tripod posture consider an

emergency!
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Retropharyngeal Abscess

* Diagnosis
. Lateral neck x-ray but does not distinguish abscess vs phlegmon vs cellulitis
. CT soft tissue of the neck with contrast is Gold Standard

. Labs: not necessary for diagnosis but helpful if concerned for sepsis or to
assess severity of infection/inflammation (CBC, CRP, adding blood cultures if
concerned for sepsis)

. ENT consult in ED/inpatient: determine monitoring on |V antibiotics vs 1&D

. Airway compromise is an emergency
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Retropharyngeal Abscess

Common Bacteria Treatment- Antibiotics/Surgery
* Ampicillin/sulbactam (Unasyn) IV

e Group A streptococcus _ hae
Clindamycin if concern for MRSA or PCN

e Staphylococcus aureus including MRSA

e Haemophilus influenzae allergy .
e Oral anererobs: Fusobacteria, Prevotella, If concern for sepsis: _
etc . Unasyn AND Vancomycin
- Infections are often polymicrobial! e Treat for 24-48 hours with IV.

* Goal for change to oral regimen:

* Improvement in overall symptoms (neck
swelling, movement) and fever improvement

* Treat for total of 14 days (IV & oral)

e Surgery: Incision and drainage with ENT,
consider if >2cm or any airway concern
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Other Deep Neck Space Infections
)EJ“ \/vaomlw

Lateral Neck Space
Parapharyngeal Neck Space

Submandibular

Lateral pharyngeal space
and upper portion of retropharyngeal

Retropharyngeal space and carotid sheath

N\
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Complications of Deep Neck Space Infections

e Ludwig's Angina
* Rare, but emergent, quick spreading cellulitis that can cause airway
compromise

e Complication from infection in mouth, commonly from lower molar
infection/abscess

e Lemierre’s Syndrome

* Rare, but emergent

e Suppurative thrombosis of IJ vein following recent oropharyngeal infection
and bacteremia

* Fusobacterium (F. Necrophorum)
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Cellulitis

e Most common skin and soft tissue infection
e Skin (barrier to pathogens) is compromised
e Symptoms: skin with erythema, warm to touch, tender, bullae
e Bacteria: Group A streptococcus is most common
— Staphylococcus aureus likely if golden crust present
— Consider MRSA if risk factors exist
e Akron Children’s Local Treatment Guidelines:
— Purulent cellulitis or abscess, clindamycin
— Cellulitis secondary to animal bite, Unasyn
— MRSA concern or Clindamycin allergy, use Vancomycin
— Consider abscess if area of fluctuance, rule out with ultrasound
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Questions?

e Feel free to reach out via email:

o Ebvler@akronchildrens.org

o Ahauenstein@akronchildrens.org
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